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{PASSIVE OPTICAL NETWORK SYSTEM FOR SIMULTANEOUS TRANSMISSION OF BROADCASTING SERVICE 
AND SWITCHED SERVICE} 

£ l£ ^ 7>«g^V ^(PON) 

7\^x\ #(P0N) 

£ 3£ £ *fll *H *H ^f-^ # 7}<g*> n c v (P0N)i tfl$ tM3£, 

£ 4^r ^ ^2 ^a] «mofl 4€- # 7><y^ * o v (P0NHl ifl$ t^JE, 

£ 5fe £ ^3 *fl3 *H *H 4# <r^<8 # 7>°gx|- ^(P0N)i tfltb 

< 6 > £ it*$-& ^.g-tg :f 7}^*} #(P0N: Passive Optical Network)^ %°-3,*\ , 
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4 7^47} iL^*}^ 3H*I -8-^°l 7l^V ^3^5L #7^>ji ntt|4, 4^4 

^ 7ltil 7}<QW& cflolB] 4£ ^4 f-^ofl ^7} ol<H ^fl ^ ti] Efl 6(| ?}^7\ 

<8> ■ slsg, 44 £44 ^cfl 44 ^f-xi cfloiE-1 4^#:£tt ^ Gbps °1 

7>^w. , ^-fr-t 7><a^w 3.3 <m*h tm^Kt 7^44 

FTTH (Fiber To The Home) &^s\JL $XA. FTTH ^44 4^4 

a*!p..?.4 # ^4 ^4/43 ^4*Hjl £-§.30] # 7 r <g*H- 

(PON)ol zl^-^ $14. 
o> .£ l£ f-^3°J # 7>9J4 ^(PONH ^% ^ £ o]4. £ M- ^s^, 

*r*3 # 7>9J4 #(P0N)£ #<#7l4^(10)4, ^«fl7l(21) £ 7 >«a4^1# 
(30H %^S. ^€4. ^^714^(10)^ 4^714^(20)^ 7^44 

^ll-(30)i7fl ##4 4*1^1- 4^Kn, ^tifl7l(2i)^ #^-44^(10) ^ 71^4^1 
l-(30)4 ^-B"(40, 50)» <£^°1 ^°}7}A^(10)±^i] W^l A i 

«1 i-fr 7K}7r4*l#(30H7ll *fl^4. 
<io> oji- 4^ f^44^-(io)£ 7pjx>44i-(30)i4 cflo} eii- 4#(^M 
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40*14 %n im *n^*Hr ^ 7><y^^n-(30)s^-Ei 

*d^£ 3M4# ^^}7) %^7l(13)4, W£€(ll)°lH #33*r 

4 W ^^171(13)5. ^511- ^B^^H 3**Hr *fll 4#£^4^47l 

(15)1- £^?4. 4 < 34 ; 8-*ll:(30)£ ^71^1^(10)^.3. cflolell- ^ 34^1 $l*fl 

Sit 4^}^ ##^€(3i)4. ^^7lxi^-(io)o.^Ei dHBi# 

^^71 #^71(33)4, #W#(31)i>H f^S]^ ^ #^Al7l 

(33)5. *I4^tt -*lJLl- ^E^^H #4^Rr *fl2 4 ; £^4#47l(35)# SM. $ 

^Hfl7l(2i)fe 443 ^^71^1^(10)4 4^3 7pg^^i-i-(30)^ 

<n> sle^l^, l£3l ^ #-§-^ u cKHFC network: hybrid fiber coaxial network)-!: 
f-sfl #4^ *1«l£# °l^tr # 7}<^4 1 #(P0N)-g- f-*fl afl^SRr 

#<?H tfltr £^4 ol^-ol^j! oicf. c]^ r-flo|El-Aitil^l. fl^ #4^ -4*1 4=1- 
3tr n M |£S ^*}7l ^ «1^4, a n o V # -fr4 ^ 43471 ^ iASlfe til-g- 

<12> ^ti>^o.m 4^3.3 7>«g4(subscriber)fil ^r^HH *fl£$ s)-^^r -ft-4 

*>7l ^4°1 CNR(carrier-to-noise ratio)-& -2-^4. 444, "rf-^ # 7}<?}4 
n oKP0N)^r f-*fl 44 ^# afl^^M ^«fl^Tr 7>«a4^1Sl 4 ^7H1 

# ^IS^l #^ nfl-f ^711 4^ 3^*1 CNR^r -fr44^4 $4. 

<13> SJ:-2-3. afl^ cJ4^ *<B^ #4^1 til §fl v££ CNR# ifsfas 

7H14#*13 ^4l7H ^S)^ t #3 «°1 tilH^ ^-o>£ 7>^44. =L 

e^, 4«l^Kr ^ ^3 -§-^# f^M^l ^4^ y o V £ ^1^1 Sl*fl ^ 
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<14> ^3]-^ O.S ^f-*g # 7><a*}#(P0N)<HH yj-g^ A^lAf ^1^*1-71 7>°g 

7>^1^ %^7lofl ^5}^ %^JL^ ^Tfl *Ho) *V4. 

<15> £ 2 ^ ^^-AiHliSf dlolE-l-A^l^i. *||^*M $)ffr # 

<16> £ 21- .#3^$, CflolEl-^Hl^ %X\6\] 4^}7] ^ #SflSl 

^■(10a)4, #^fl7l(21) £ 7>^^^l*(30a)ol #^-fj-ig. <£^5\°) ^^H, 

<17> tfn>, f^Xl^lOaH ^IM^* ^% #€(17)4 ZL ^ 

%[7] f^#7l(19)l- c] £f*}jl, 7pg^l-^l(30a)i o]&(^ ^(17)^.5. 

«.B] ^r^l^7l ^^171(37)1- d) Ifl^H ^o] 454. 

6 1 »o v #^ #€(17)£ *H&#^U1HH #33^ #4lJ^ 4^4 ^^Ife 4^ 
<18> ol5. f^M^dOaH *1U 4^^4#5l-7l(15a)fe #€ 

(17)oflA-l * W^M(19HH #X)Jr4 sH^^(ll)i^ #33^ ^ 

it 4f^*H #^*>i, 7>^7HV^(30a)^l ^2 4^f-4^Sf7l(35a)^ °1 
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3t £tq*>4. HH441JL ^ «<M^4!i^r 44 4^ 

71(33) 4 4^ #^4(37)# f^fl t-flolEi ^ 7}^^M7ll *)1^4. 

<19> £ 2i ^Al^ yj-sf 7^1, ^14^ # 7l-^44(P0NH4 #^fg,Aiwl^«4 

#^7l(i9)ofl 43 ^^*H ^44°.5L*1 ^^7l4^d0a)^14 #34^ 4^-4*1^ 

1- #45l4 tr^lt^: ^°U, TJ^ASL 7>^4#4(30a)l:4 4£^^r47l 

(37)5. <^4fe Mi^l 3&°U4 45S4, 

<20> ^X)n> ( ?J;§ 7>4 4^-4 y l^l" 4tt ^517> 

^£(40H ^ ^ 0.0} y^^o.^ 01^. ^-g-^jg-o] ^7}SH 4# 

%-4«l^°fl4 A^4^ 34tb CNRir ^| ^7> &tf. 444 f^443-(10a)2l # 
^-7l(19Hl 4*1) ^4°1 4#^-n-(40)i ^4^ 4#^~4 «]^* 34 

#^sflt^- #^-fr4 al^44l 4*fl «J3 ^°14^ *>4£4. usiss 7}.<g*}#*l 

(30a)4 #^r4 7 K^4, 4*^ 4^47l(37)Hl ^4fe #41314 #3 3l« M:4l 

^1^71 4*H4fe W*l|7l(2i)4 7V44 =r# *4 ttl^tilit 4tb #4l:M £ 
aj^. #<*)o)p> $4. sH4, ^Hfl7l(2i)sl 7>44 ^1 44 444 4 
44i4 44 7>^*> 7> < 344 44^s # 7>«g 

44(P0NH4 4^ 4 U 1^* ^4tt ^-f a ^§-«§ 4 7}<$z}*$(.?(M)°} #2l*Rr 
7>°g44 ^7} #4 #711 ois 4*11 el S£ % 7>^44(P0N)# 

o) $4. 0)011 c^-el- ^-g-tg # 7}<a44(PQN)^- ^7}5_ 44 £ #2144 43: 

4-S- 4 444 4 ^jl^tII £4. 
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<2i> # 7>°g^(P0N)# °i-g-*H it^lS ^1^5} 

^til^l- ^ ol^ # 7KJ*1-#(P0N)£ 7M*Rr 3 

<22> 3^, #Bfl^ ^ofl^fe 7HJ*> 44 ^l^Rr *fl£ ^# #7H7l 

71 ^«fl, ^7>£l^ Sflv^ ^ofl 4*fl iM^Hr 4*3 *H 7><a^xI(30a)Sl 

y J"#^ ^^7l(37)i ^ ^1 *H^$ 3 

$ CNR-g- 3^*1 ^l^o>nV' ^4. nJ-eH,. Ji4 ^ *fl^ -8-ol*>7fl ^-g-t 

^ aI^s] 7fll a a voi ^^014. 

^ 7i #3 4*111 

<23> £ ^o. pl5lt> £*fl3£ U^T*>7l ^«fl 3^^, £ 

3£ <rf-$ % 7><a^(P0N)ol 4^*Hr 7><a^S] ^# f ^ 7^7} 

CflolEl AiHl^S)- ^ til if- ^AHl % 7>^7>^>(P0N) Al 

ilt ^l^m dHl $14. 

7>^7l-^(P0N)AliEfl o. C-flofl $>>4. 
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l^Hr y oH^ M4, A o V 7l ^*<8 %^3L# f^l^l 4)$ 3g 

^S^^f- t^Hr ^^^4, Cf^^ 7^7} Zl^jTjl ^ cflojEi A-j 

yl^# ^l^s>7l $^ %aJ« f^sRr ^ ^7] uf-cq 7>^^"^lf-.44 

^JfEi *Ms|^ ^ c-HojE^ A^yji a]^1- ^a]§H ^71^1^ &Qf>}^ ^ 
f}5L, ^5-^ W d)0l^ A-jti)^ /Os-i- ^B^H Aj-7] ^AJ 7 | 

y <H^ 3$ ^71 afli 2H>^f-q-^^7l^Ai £e)=i tiM^I a^ 
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^^>7l $]*fl Z|Z| ^3. Cf^ 4^ l-Alsf f^Hr ojAj-o} yj-^ # 

$7] 4^ A^A ^4<fl7H W *l«l^f- *fl**M ^Sfl 4 

^11- z]-Z|o.^«Ei ^fS^ W ^W]^ ^A]*H €7l4)jL£. 

^-tl7l4, #7) 4^ y <H^ ^ ^ ^HM 

4^s^H 3^ iq-fSJjJ-Ej 0 J^^r OH 3 A^yji a]s« ^ 

<28> 2^>, Aj- 7 ) 4# ^^>7l ^*fl £ ^l^Rr # 7^7}^ 

7><S^H^1^ # 7 j 7.]^ 717)^ Al^EflO.^«.Ei ^^tt 4^S)-£ t A Jlt 3 
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^^17]^, ^j-71 4^1:^51-711- f-sfi $7] x\q 7}*}^ *\ 

^^flo_ S jfrifr &&*}7} #<0Jr^ t^^ffe ^Km^ X^Hr ^-^JOS. $ 

4. 

<29> o)^, £ <«-§: 5L^-^ #4*1 

5^1 -fMW) $4. H1?V £ -2*1-1 #€^l-7fl *1 ^ ^1 7)^ ^ 

cflfl tfAf|$ 4Jig^. ^^*lcf. 

<so> c 3 ^ £ ^tg^ ^ aja) onon 4^ # 7><a^> ikponh ^ t^soi 

4. £ 3^ £ 1^ *1U °H 4€ ^3 # 7V«g^> ^(pon)s] f^y- 

71^1^- Al^^(ioo)^ ^ Hefl ol7-l(iio)4, y o v ^ #^(120)4, #^(130)4, W 
#^71(140)4, 4^^4^51-71 (150)1- Iffcl-. 
<3i> ^ = iilM*KllOKr %Q(120)*\}*\- #^4fe ^4 A l7l7l ^ 

#4lJ-» #^^ol, #^(120)£ 4^4 7>^7> ^1(300)1-^711 a^«1^ 

1- *ll^-7l ^id^M*}, t)# *}$^(130)£ 4 

<r4 7>9j7f #*1(300)# ^"4^711 3}$ $\o]b\ AiHl^i- 7H^*>7l ^ ^^(o^l-, i 
sR* ^]iL'4 f-)# #3^4.' 
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<32> aJ-^ ^ai 7 | (140 )- tf^^ 7\<Q7\ ^1(300)1- 44-^^3 4^3^ 44 31 

< 33 > 44£44^47l(150)^r ^3H4(.H0), «<H^ #€(120), ^ 44 #€(130) 
3} ^l^t^ 4^44<^ f^4al, £l«-JL^ °^4^ 44 A^li A] 

l^U^H 44 #*r4l4(140)ofl7fl #344. 

<34> £ H^oj ^1 ^ A] *H 4^ % 4(P0N)°4 4*3 7)*}^ -M 

^(200)£ ^11 44£44^47l (210)4, # ^4^1(220)4, ^2 44£44^47l 
(230)4, ^wfl7l(240)# £444- 
<35> afll 4^f4#47l(210)^ 714^ AliBfl( 100 )O. S w. E ^ &%%*\SL7} if" 

4 4^445:1- °^44 ^ 4f^44iLt- <34f^44^, a ^4 ^#4x4, 4* 
^ #4£4, 4444^-1- £344. £4, afli 44£-44^47l(2io)fe 7}<M4*1 
(300)1:3.-^4 4^4 44 f A Jlf 4^444. 
<36> % 2,3.^^(220)^ ^11 44£44^47l (210) S.-SfEl ^44:5. ^ 4^ 44 
St- °J^44 ^^^20f| ^14 4^ 44Jl1- ^444. °1 «fl, 4 ^#^1(220) 
^ ^7} 4^-ft-(EDF: erbium-doped fiber)S ^44^ ^°1 44*144. 

<3?> ^2 4^1-4^471(230)^ 4 (220)^4 ^44 4^ 443>4, 

44^^4^47l(2io)o)14 £34 44 44^1- 4^444. ^4, 42 44£44^ 
471(230)^ 7><y44*l(300)l-s£El 4^1 rr 44 4 4 si- ^4#44^ 4i 44£ 
44#47l(2io)s 4^44. 
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<38> ##-flfl7l(240)(o1|3tn, 1* £wfl7))^ a)|2 44£«:4^s)-7l(230H14 4f^5M 
#?34 44:£# 4^4 7}°g^ ^1(300)1:^7)1 5E4, 7>°gx> 4*1(300)1-51 

43 4^3^ 44 44X« 444<^ ^12 44£t4^47l (230)5 #§144. 

<39> ^Sg, 7 )x)=Z 4^(100)4 4<3 444 4^(200) A>o]ofl 4^7lH4 

tfl, ^#^7} 4^4 -^7l)f- C) St^H, ^4 ?144 4^(100)^ 44444# 

4?Ki50H4 #44^ 444 « ^^}3L 4°4 7 ]44 4^(200)^ Al 44-gr4 

4^4 7i (2i0)ofl 4 444£-i- #44^ 444fe 44344. 

<40> O] flj| | A]4i^(100)^ ^BlW7Kll0H14 44443^ ^ 

^ 714^- 4^(200)4 % ^MW220)(ofl?iifl f °14 ^7> 444)4 ^^( pump ing) 
#§1 4444. 

<41> 71^44*1 (300)#£ #4 714^ Al^E|( 10 0)O.S. tflolE^l- Aj-^t ^^^>7l ^4 

Mil #34^ 4444(310)4, #4 7144 4^(100)0,3.43 44 4^4 4 
4 44311- ^4471 44 4t 4^471(320)4, #4 71*13- 4^(100)0.3.43 4 
4 3^4 4£*g 44« ^4471 44 4^ 4^471(330)4, 43 444 
4^(200H4 4^43^ #^4 445:1- 34^444 44 3H3 4«li-§ 44 
44^4 4^ 44^# 44 44x3 4b14tt 44444^471(340)1- £444. 
444^4^471(340)^ 4^44(310)0)14 #^£)^r 4^# 43^4 ^, ^2 4^4 
^4(500)1- -f-4 4°4 7144 4^(200)^3 3^44. 

<42> 0)$]. £o) £ i^o] ^ oflofl 4^. # 7 }og^ nj-o} -§.*)-<^ 

444 44. 
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44^ Al^ofl 4444 424 44J444 44 JO, 4^ 44^-i 4 

4^ AliLOfl S]7lSH 424 44^4 4^ 44^), 4 ^44Jl-» 44£44#4 

71(150)4 4*fl 4^44 44 *fll 4^444(400)5 #?144. 
<44> 4^#4-fi-(400)# -f-sfl 4f^44 f^lit ^44 44 7144 A)i 

^(200)^1 4l 44^:44^4-71(210)^ a 44JL-1 <*> 4^444. n ^4 £sl^ ^ 
54431^ 4 ^#4^1(220X444, -f ^7} 444H1 <?1^H yj-^ #4x1" 
##44. 42 44£44^44(230)^ °14 4 0 1 ##4 4^ 44^4 44 

» 4f4*H #^4i, %^Hfl7l(240)fe 42 4^-^4^471(230)01)4 4^ 
44x# 42 4^444(500)* %n 4 7>°J4 445 4*44. . . . 

<45> 7 \<£ 444 (300)4 44^44^44(340)^ ^2 4^444(500)1- %n 

4#44Jl1- ^4^444 44 4^44(320) afe 4*^ 4^414(330)5 4*4 Ji, 
41- 4*471(320 4 330)^ zl #43.-1- 444JL5 3#44. 

<4 6> 44, 44 4*4, 4^4 4*1(300)4 4444(3ioH4 dM^I 4^1 45} ^ 
2:4 44 44^(444^)7^ #344, 44^t4#44(340)^ 41- 14^*H 42 
4*444(500)5 4*tI4. 42 4*4^4(500)1- f-sfl 4^ 7144 42^(200)^1 
4^4(240)5 444 444^-8- 44*11 4 (240 H14 ^44 ^2 44^-44^ 
471(230) 4 41 44^-44^471(210)1- 4*1 4#444 #4 7144 42^(ioo)Ji 
5 4^44. 

<47> #4 7144 42^(ioo)£ 41 4*444(400)1- 444 444^1- 44£ 
44^471(150)44 ^4^44 44 44 4*44 (140)4 «fl 47l 4:£5 3 #44. 
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<48> s. 4^ 4^4 ^2 *H <*H 4^ t^H % 7>SJ4 4(PQNH tfl4 

4. . 

< 49 > ^ 4^ S. 3<H1 oflA]^ y>5} ^f-^J % >HJ4 4(P0NH14 ^4 7144 a]^ 
^(lOOaW 44 °144 4^f Mt(»o V ^ 44Kl20a), 4#^ 442(120b), 4# 
4 443(120c))^- i44rr 314 <« 4444. °1 ^ , 4^ 44l"(4 

^ 44Kl20a), 4^f 442(120b), 4#H 4^l3(120c))£ 44 4S 41- 444 
4^ #^44. £4, - 4^ oflojl^fe- o]s^ ^o] a^ 4f. 4^ 

44SM 4^4471 $14 44£44^47l(i60)t- Pi Jtt4. 
<so> o] ^4- 7^4 4*li-(300a, 300b, 300c)£ 44 Wfe 4^ 44Ju# ^44 
^ Sli^- 471 4*1), ^ 4^ 44#(4^ t€Ki20a), 44^ 442(120b), 4^ 
<8 443(120c))<>fl tfl-g-s]^ 4^47l#(4^ 4^47ll(330a), 4^ 4^4 

7l2(330b), 4^ 4^47l3(330c))# 4^3-^ £44-E^ ^44 <r &4. ' £ 44 
*H4 7>«34 4*l(30Qa)*r 4**3 %^7ll(330a)# ^alsVSsU, 4^4 : 4*1 (300b) 
tt 4^ ^^711(3303)4, 4*^ 4^r47l2(330b)# ^44^31, 7}<%z\ 44 
(300c)^ 4^*8 4^71 l(330a)4, 4^f 4^r47l2(330b)4, 4£^ 4^Hl7l 
3(330c)^- 3.5- ^44^4 744^4. 

<si> £ 4 ofl ^Aisi ^#f§ # 7> o a44e iL4 444 4^ 44^-i 

#^1711 4^4 ^ Si4. ^, £ 4<H1 ofl43 4^ 44#(4^ 44l(120a), 4#^ 

442U20b), 44^ 443U20c))-§- °l-g-44 SL4 -g-44 444 4^ *im-§: A 
^ 4%H1 44 4^4 44. 4*^ 44i(i20a)£ 443°1:2 4 
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